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I NTRO"'UCTI ON 

Rn association of toluene ~ ~anate (TD I ) Llllth 
respiratory sensitization ht1s bee:, . ecogntzed for many years. 
Yet, the etiology of the disease remains uncertain. It was 
hypothesized that part of the dlfflculty In determining an 
Immunologic response to TOI might be the result of the routine 
use of the-80:20 mlKture of 2,4:2,6 TOI Isomers for antigen 
preparation. These antigens ere In turn used to detect antibody 
In sensitized lndlulduals In support of an Immunologic basis for 
sensl tlzatlon. 

R study was designed to test the eblllty of each Isomer to 
detect antibodies produced to the opposing Isomer. R guinea pig 
model was used to prepare antibodies to the 2,4 fjnd 2,6 
Isomers. The antigens were then assessed for their abilities to 
detect antibodies to each Isomer. It wes anticipated that 
results of this study would proulde the basis for 
recommendation of appropriate antigens for use as diagnostic 
aids to detect TOI antibodies. 

METHODS 

Production of antlbodl••· Twc guinea pigs were Injected 
lntredermally with 100 ul of 2,4 IOI; two were Injected with 2,6 
TOI, end two wrrtt Injected with TD90 ( n 80:20 mlKture of 
2 ,4:2,6 Isomers). Sere wore collected 21 days following each 
Immunization 

4 



Antibody essays. The antibody titer end specificity of each 
antiserum wes euelueted btJ Ell SR end Ell SR Inhibition essays. 
Plates were coated with S ug/ml lsocyenete-GSR conjugates. 
Reagents Included elkellne phosphetese conjugated rabbit entt ­
gulnea pig I gG (H&L). 

RESULTS 

The titers of each of the entlsero ere shown In Table 2. In 
ell cases, titers were highest with the homologous antigen (the 
conjugate which conh~lned the TOI Isomer used for Immuniza­
tion). Immunization with TDso proulded the most poteot 
entlsera. Rll sere showed cross-reactions between 2,4 and ~.6 
Isomers. 

The specificity of the antibodies wes e>uH•l i iled witti rest.1lh 
shown In figure 1. The best Inhibitor of reortlo :l of cn0-~\6 TD I 
entlsera wcu 2,6 TDl - GSfi (pnnel R), and ona•~~gcusly, 2.4 TL I - GSA 
wes the best Inhibitor of reactions of nnti-2 1 ·TU I cntisera 
(panel B). s~rn from enlr.lals Immunized with .-r 10 (p;)nel C) Lvere 
Inhibited best by the 80:20 TD I antigen, followed by the 2,4 TD I 
antigen, end least effectluely by the 2,6 antigen. ~SR «!Id not 
inhibit any of the reactions. On the basis of hese ennly~es, the 
cur ount of eech Isomer conjugate required to effec t 50% 
inhibition of the anttgen- nntlbody reaction we I uleted nnd 
Is listed In Teble 3. 

Cross-recognition of Isomers by the uer tibodles was 
lnuestlgnted. ELI SR plates were conted with either 2,4 TD 1- GSR 
or 2,6 TOI-GSA. Antiserum to 2,4 TOI wns absorbed with 2,6 TDl ­
GSA to remoue nll reacting nntlbody, end slmllerl~,. entlbody to 
2,6 TD I we' absorbed with 2,4TD1 - GSR. The re suiting entlsera 
were sut 4!quently tested to see If they retained entlbody 
ectlulty to the Immunizing TD I Isomer. The results (Teble 4) 
lndlceted that some antibody reactlulty toward the homologous 
Isomer remamed following complete remouel of ar. tlulty toword 
the opposing Isomer. Thus, Isomer- specific, cu well es cross­
renctlue antibodies hed been produced. 
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CONCl.U! IONS 

The results of this s~udy showed th et 2,4 end 2,6 TD I were 
each lmmunogenlc In guinea pigs. When used es en lmmunogen, 
In n ratio of 4: 1 (es In TDeo>. the resulting antibodies hnd four 
times more reectlulty with 2,4 es compared with 2,6 TOI. 

Antibodies showed cross-renctlui~y , end therefore 
recognition of the opposing Isomer. Howeuer, tn ell cases, 
antibodies reacted best wtth the Isomer used for Immunization. 

These results emphasize the ccmflgurntlonnl specificity of 
Immunological reactions end the Importance of using well­
define(! antigens for detection o f TD I - specific antibodies. The 
results In guinea pigs suggest thnt n mlHture of 2,4 TD I ond 2,6 
1 DI ontlgens should be employed to test for the pre ence In 
human sere of antibodies to TD I. 
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Table 1 

Organ Weights from Animals 
Exposed to MDI Aerosol 

Cervical Mesenterlc 
Body Thymus Lymph Lymph 

Group Wght (g) (g) Nodes Nodes .... 
~ MDI Exposure - Day 5 Sacnfice - n 389 0.64 0.17 0.12 

81 358 0.66 0.16 0.14 
84 374 0.55 0.18 0.20 
85 350 o.s; 0.18 0.13 
fl§ 318 0.60 0.18 0.18 
x 358 0.592 0.174 0.154 

MDI Exposure - Day 21 Sacrifice 

78 403 0.60 0.22 0.21 
79 "457 0.42 0.24 0.23 
80 445 0.47 0.21 0.11 
82 428 0.49 0.18 0.12 
~ 367 0.37 0.12 0.09 
x 420 0.47 0.194 0.152 

Sham Exposure - Dav 5 Sacrifice 

67 356 0.42 0.11 0.07 
68 339 0.66 0.12 0.08 
69 331 0.43 0.07 0.12 
70 343 0.55 0.13 0.08 
Zj 326 0.37 0 11 0.08 
x 339 0.486 0.108 0.086 -

Sham Exposure - Day 21 Sacrifice 

72 498 0.54 0.18 0.14 
73 398 0.46 0.23 0.09 
74 410 0.40 0.23 0.08 
75 467 0.55 0.17 0.11 

~ 458 0.47 0.14 0.14 
x 446 0.484 0.19 0.112 

I 

Splewn Lung 
(g) (g) 

0.68 3.90 
0.66 3.32 
0.62 3.70 
0.61 3.49 
0.67 3.14 
0.648 3.51 

0.73 3.12 
0.62 3.01 
0.49 2.62 
0.46 2.80 
0.42 2.53 
0.544 ~.82 

0.66 2.50 
0.79 2.89 
0.50 2.44 
0.61 2.43 
0.58 2.46 
0628 2.544 

0.68 2.87 
0.52 2.62 
0.56 2.54 
0.64 2.86 
0.74 2.78 
0.63 2.734 



Table 2 

Titers of Antlsera Produced to TOI Isomers 

lmr:10blllzed Test Antigen 

Immunization 
Isomer 2,4 TOI-GSA 2,6 TOI-GSA TOl80-GSA GSA 

2,4 TOI 

#767 10,240 2,560 2,560 <40 
#770 2,560 1,280 1,280 <40 

2,6 TOI 

#730 ... 5,120 10,240 2,560 

I 
<40 

#732 5,120 10,:240 2,560 :40 

TDIO 

#9 5,120 5,120 20,480 320 I 

#10 5,120 5,120 40,960 640 

Antibody titers were detennined by separate ELISA assays using micro titer plates coated 
with 2,4 TOI-GSA, ?,6 TOI-GSA, T090-GSA, or GSA at S µg/ml. Guinea pig antibodies 
were detr,cted using alkaline phosphatase conjugated rabbit anti-guinea pig lgG at 1 :800 
dilution. 
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Table 3 

Specificity of Antibodies Produced to TOI Isomers 

r pg Antigen Conjugate Required for ~~ Inhibition of Reaction 

Antl-2,4 TOI Antl-2,6 TOI 

lnhlbUor 1767 1no #730 1732 

2,4 TOI-GSA 1.0 0.55 >50 >50 

2,6 TOI-GSA ... >50 >50 0.87 3.t; 

HDl-GS~ >50 >50 >50 >50 

GSA >50 >50 >50 >50 
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Table 4 

Isomer-Specific Antibody following Ab1orptlon of Antlsera 
with Cross-Reactive TOI Isomer 

Antiserum Absorbing Antigen Te•t Antigen* ~.bS410n111 

Anti-2,6 TOI 2,6 TOI-GSA 2,6 TOI-GSA 0.106 
• 2,4 TOI-GSA 2,6 TD-GSA o.~oa 

Anti-2,4 TOI 2,4 TOI-GSA 2,4 TOI-GSA 0.102 
• 2,6 TOI-GSA 2,4 TOI-GSA 0.154 ' 

* Antigen used for coating ELISA plate. 
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Figure 1. Inhibition of binding of anti-TOI antibodies with TOI isomer 
antigens 

A. Anti-2,6 TOI antiserum on 2,6 TOI-GSA plate 

e. Anti-2,4 TOI antiserum on 2,4 TOI-GSA plate 

C. Anti-T080 antiserum on T080-GSA plate 
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